and Conclusions Faculty of Applied Sciences and Biotechnology 76 6. Summary and Conclusions Ever since the discovery of 'Polo' in D. melanogaster knockdown phenotype of arrest at mitosis, studies have long been focused on the role of PLKs in different aspects of mitosis. PLKs regulates a number of a number of other cell cycle functions. Thus, PLKs are multitasking kinases that function with exquisite precision in both time and space.
Cloning and recombinant expression of CDC5
CDC5 was amplified by PCR from Saccharomyces cerevisiae genomic DNA and ligated to pET28a expression vector to acheive His 6 -Cdc5 expression. Recombinant plasmid (pET28a/CDC5) was transformed into E. coli DH5α and later expressed in the expression host BL21 for the production of recombinant His 6 -Cdc5 protein. Most of the recombinant protein was obtained in pellet fraction and a negligible amount was present in soluble fraction (section 4.4) . Although recombinant protein can be purified from inclusion bodies, but purification of active protein from inclusion bodies is a tedious and challenging task. Moreover yield is considerably lowered due to the wastage of recombinant protein during purification processes, so expression vector was changed to pGEX4T2, which carries an N terminal GST fusion tag.
The gene encoding budding yeast PLK, CDC5 was cloned into another expression vector, pGEX4T2 and transformed into E. coli DH5α. The GST fusion tag present in pGEX series of vectors helps in the partitioning of GST-tagged recombinant protein into soluble fraction due to the relatively bigger size of the GST tag (~ 26 kDa) and the hydrophilic nature of the GST tag (pGEX manual WIPRO-GE). The recombinant GST-Cdc5 was transformed into expression strains of E. coli BL21-Codon Plus, BL21-DE3 and Rossetta. Recombinant GST-Cdc5 protein expression was standardized using different host strains at different culture conditions. At 37⁰C incubation temperature,
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recombinant GST-Cdc5 protein in BL21-DE3 strain was found only in the insoluble pellet fraction. Subsequently, expression of GST-Cdc5 was standardized and maximum soluble expression was obtained in E. coli BL21 Codon Plus at 18⁰C of incubation temperature during induction for 15h using 100 µM IPTG.
Recombinant GST-Cdc5 protein and GST alone were expressed from pGEX4T2-CDC5 and pGEX4T2, respectively under the standardized conditions and purified using affinity chromatography with reduced Glutathione sepharose (section 4.8). The purified GST and GST-Cdc5 were purified to ~ 95% homogeneity and the intactness of the protein was confirmed by Western analysis. Thus, recombinant expression and purification of GST-Cdc5 was achieved successfully.
Functional analysis of GST-Cdc5
GST-Cdc5 protein was checked for its kinase activity by casein phosphorylation assay (section 4.9). The assay confirmed that GST-Cdc5 is functionally active and exhibits intrinsic kinase activity under in vitro conditions. The kinase activity was specific to Cdc5, since GST tag did not show any kinase activity ( Fig. 4.11 ). GST-Cdc5 phosphorylated both the forms of casein as well as showed autophosphorylation, which is characteristic feature of PLKs. Purified GST-Cdc5 was used for biochemical characterization as described below:
The time course of kinase reaction mediated by GST-Cdc5 revealed that kinetics was linear for substrate phosphorylation and autophosphorylation till 45 minutes of incubation, after which it became constant ( Fig. 4.12 ). The optimum time of incubation for kinase activity was found to be 45 minutes.
Effect of temperature on GST-Cdc5 activity was studied . Both autophosphorylation and casein phosphorylation were found to be reduced at low temperature (15⁰C) and high temperature (40⁰C) of incubation (section 4.10.2).
Quantitation of the extent of casein phosphorylation revealed a typical bell shaped profile for effect of temperature on kinase activity, wherein casein was phosphorylated best at 30⁰C in the studied temperature range. These results suggest that GST-Cdc5 kinase has a temperature optimum of 30⁰C.
Effect of pH on GST-Cdc5 kinase activity was studied (section 4.10.3). It was Chapter 6
Summary and Conclusions
Faculty of Applied Sciences and Biotechnology 78
found that both autophosphorylation and casein phosphorylation were reduced at acidic pH (pH 6) and increased with increasing pH. GST-Cdc5 showed optimum activity at basic of pH. 9.0.
The effect of GST-Cdc5 concentration on kinase activity was studied and quantitation of phosphorylated casein showed that kinase activity was maximum at concentration of 2.7 μM of GST-Cdc5 kinase (section 4.10.4).
The effect of substrate concentration on GST-Cdc5 kinase activity was studied.
Casein concentration was varied from 1.66 µM to 29 µM and kinase activity was measured (section 4.10.5). A linear increase in casein phosphorylation was observed with increasing concentration of casein. The quantitation of casein phosphorylation showed that GST-Cdc5 kinase exhibits a typical hyperbolic pattern of enzyme catalysis, and thus behaves in accordance with Michaelis Menten kinetics ( Fig. 4.16 A, B, µM ATP completely chased out the labeled casein-phosphate ( Fig. 4.17 A, B , and C)
The effect of different substrates like histone Type IIIS, BSA and MBP was studied on GST-Cdc5 kinase activity (section 4.10.7). Casein was found to be best substrate for GST-Cdc5, followed by MBP and BSA. Surprisingly, GST-Cdc5 did not phosphorylate the substrate histone, which is used as a generic substrate for many kinases, including CDKs.
The effect of common inhibitors like EDTA, SDS, PMSF and DTT was studied on GST-Cdc5 activity (section 4.10.8). The presence of EDTA, SDS and PMSF inhibited both autophosphorylation and casein phosphorylation by GST-Cdc5, while DTT had no effect on kinase activity and autophosphorylation in comparison to the standard reaction.
The effect of metal ions on GST-Cdc5 kinase activity was studied and it was found that the addition of Mg 2+ greatly enhanced the kinase activity, while Ca 2+ and Mn 2+ inhibited casein phosphorylation as compared to the standard reaction (section 4.10.8).
These results indicate that Mg 2+ functions as an activator of GST-Cdc5 kinase, while The most important application of purified recombinant Cdc5 is the identification of PLK substrates in vitro that can be used as potential cell division inhibitors and extended for development of anti-proliferative therapeutics for cancer.
